Abstract. Most natural local systems exchange organisms with a regional pool of species through migration and dispersal. Such metacommunity processes of interconnected multispecies assemblages are likely to affect local dynamics of both species and processes. We present results from an artificial marine outdoor rock pool system in which we investigated the factors of (1) local grazer richness and composition, and (2) connectivity of local patches to a regional species pool, and their effects on algal biomass. Local species richness of six grazers was manipulated in both open and closed pools, which were embedded in a regional species pool containing all six grazers. Grazer richness showed significant net biodiversity effects on grazing in the closed, but not in the open, system. Grazer composition, on the other hand, showed significant effects on grazing in both open and closed systems, depending on which species were initially present. The two most efficient grazers were able to compensate for less efficient grazers in species mixtures, hence ensuring the function of grazing. The efficiency of top-down control of algal biomass in open systems thus depends on which particular species are lost. Further, differences in grazing between the open and closed system changed over time due to temporal dynamics in grazer composition. The results emphasize the importance of including system connectivity in experimental designs to allow an extrapolation of biodiversity ecosystem-functioning relationships to natural systems.
INTRODUCTION
Global declines in biodiversity and the probability of ecosystem collapses have directed extensive research on the importance of species and functional group diversity on various ecosystem processes , Hooper et al. 2005 . To date, the main focus of experimental studies has been on closed systems that are not open to input of propagules or adults from a surrounding regional environment (Naeem and Li 1997 , Downing and Leibold 2002 . Most natural local systems, however, have some connection to a regional pool of species, to (and from) which organisms can migrate and disperse. This is especially true in marine environments where barriers to dispersal are typically weak (Giller et al. 2004) . Therefore, it is unlikely that experimental and modeling results limited to closed local communities adequately predict the relationship of realized diversity and ecosystem processes in natural ecosystems. Consequently, to asses a more realistic relationship between biodiversity and ecosystem processes, it is important to consider system connectivity as a factor that influences diversity on different spatial scales (Cadotte and Fukami 2005) .
Local communities consisting of multispecies assemblages that are linked by dispersal can be defined as a metacommunity (Wilson 1992 , Leibold et al. 2004 . In this framework, patches of local species assemblages interact with regional biota, resulting in spatial dynamics that affect local species diversity and hence also local ecosystem processes. Recent theoretical and experimental evidence has shown that immigration and dispersal are the main determinants of local species diversity and community functioning (Mouquet et al. 2002 , Matthiessen and Hillebrand 2006 . To our knowledge, there are no experimental data that examine the effects of immigration and dispersal (i.e., ''openness'') on grazer richness and producer biomass.
In marine systems, grazing invertebrates and vertebrates can be important factors regulating ecosystem structure and functioning on coral reefs Connell 1999, Diaz-Pulido and McCook 2003) and rocky shores (Worm et al. 1999 , Paine 2002 . In the absence of grazers, ecosystems shift to alternate states with higher macroalgal standing biomass. Both theoretical Loreau 2001, Thebault and and empirical work , Gamfeldt et al. 2005 suggest that the diversity of grazers is an important factor regulating producer biomass. Higher species richness of consumers leads to more efficient use 4 E-mail: bmatthiessen@ifm-geomar.de of the available resource space, reducing total producer biomass. Species also appear to be lost more frequently from higher than from lower trophic levels (Petchey et al. 2004) . The loss of a few consumer species can have more profound long-term effects on ecosystem functioning compared to the consequences following the species loss of primary producers (Duffy 2003) . We used a system of naturally co-occurring invertebrates in Swedish west coast rock pools to examine the effects of grazer richness and composition in open and closed systems. In several studies, it has been shown that grazers can have a large impact on the algal community in rock pools through both direct and indirect effects (Metaxas et al. 1994 , Trussel et al. 2004 , O'Connor and Crowe 2005 . Migration rates of grazers within any given pool depend on the connectivity to other pools and the ocean, and since grazer species differ in grazing efficiency (O'Connor and Crowe 2005) , migration of such species may change local diversity-function relationships as often observed in closed systems. Depending on migration patterns (i.e., which species migrate where), local functioning may increase or decrease. We explored three hypotheses concerning the effects of grazer composition, richness, and system openness on algal biomass. First, increasing local grazer richness reduces algal biomass in both closed and open communities. Second, local grazer identity and composition affect algal biomass in both closed and open communities. Third, migration of grazers in open systems alters the effects of initial local grazer richness and composition on local algal biomass over time.
METHODS

Experimental design
We manipulated initial local grazer richness and composition of six marine invertebrate species in 96 outdoor plastic aquaria (40 3 30 3 20 cm), equally distributed in four large tanks (6 3 1.2 m). Each aquarium represented an artificial rock pool (local patch) situated within a larger tank (the regional pool). All six grazers are common on local rocky shores and in rock pools, and include the snails Littorina littorea Linnaeus, L. saxatilis Olivi, and L. fabalis Turton, and the crustaceans Gammarus duebenii Liljeborg, Idotea granulosa Rathke, and Palaemon elegans Rathke (Ganning 1971, Berglund and Bengtsson 1981) . Pre-assessments in the laboratory showed that all of these species grazed on benthic microalgae. Three richness levels were used (one, three, and six species) with four randomly assigned three-grazer compositions as well as a grazerfree control. We included all species in monoculture (P.
; letters A-F describe species abbreviations used in the figures and tables) to allow tests for net biodiversity effects (Loreau and Hector 2001 In addition to grazer richness, we also manipulated connectivity between the local patches and the regional pool. In the two ''closed system'' tanks, each aquarium was covered with mesh (white fabric 0.039 g/cm 2 with 1-mm holes that allow light penetration of .90%, which is sufficient light for algal growth) to prevent migration of grazers. In the other two ''open system'' tanks, aquaria were also covered with mesh to create similar light conditions, but here, each mesh was elevated to allow migration between each aquarium and the surrounding water. When grazers left an aquarium (local patch) in the open system, they first entered the regional pool (space between the aquaria in a larger tank). Coming from the regional pool they could immigrate into each of the other local patches. Each of the four tanks (two for the open and two for the closed system) contained 24 aquaria, which represented two randomly distributed replicates of each grazer richness 3 species composition treatment. Tanks and aquaria were normally supplied with continuously flowing seawater from the local bay (Tja¨rno¨; 58854 0 N, 1187 0 W) to a depth of 15 cm. Equal water level in the tanks and aquaria was maintained by four drilled 1-mm holes at 15 cm height in the aquaria. Because they can move on dry surfaces, snails were able to migrate continuously, but to facilitate migration of all species we created high-water events every three days. For each such event the water level in all tanks was increased so that the tops of the aquaria were 5 cm under the surface for three hours. This also greatly increased exchange of seawater between the local and regional pools. On the Swedish west coast, intertidal rock pools receive water both from the ocean (through waves, splash, and occasional floodings) and from rain. In this part of the world, the tidal range is ;0.3 m, and the main causes of water level fluctuations are irregular changes in air pressure and wind direction (Johannesson 1989) . Our choice of regular floodings every three days was a compromise between natural conditions (irregular but sometimes frequent floodings unrelated to tidal cycles) and an easy to follow schedule. Thus this interval is as relevant as a cycle of, for example, four or five days.
The total duration of the experiment was five weeks. At the start of the experiment, we placed four 5 3 5 cm bare unglazed ceramic tiles in each aquarium to measure algal biomass in the different grazer treatments. The tiles were sampled and scraped off at the termination of the experiment for analyses of chlorophyll (chl a), which we used as an estimate of algal biomass. To measure grazing rates, we added two pre-grown ceramic tiles in each aquarium twice (at start and middle of experiment) during the experiment and sampled them after 24 hours for chl a analyses. The tiles had been pre-grown with algae for around four weeks in tanks with seawater from the bay. The periphyton on these tiles consisted mainly of diatoms with some additional filamentous algae (Ulva spp.). Three pre-grown tiles not put in the aquaria were sampled, scraped, and used as baselines for calculating the amount of grazed algae on the tiles in the aquaria. After sampling the tiles, the periphyton from all tiles was carefully scraped off, poured into a beaker (100 mL), and filled to a standard volume with filtered seawater. Due to differences in the amount of algal biomass, the volumes differed among the different response variables, but were similar for all samples within each variable (e.g., 50 mL for initial grazing rate). The algal biomass was evenly suspended by cautious stirring, and standardized volumes of subsamples (e.g., 5 mL for initial grazing rate) were filtered on glass fiber filters (Whatman GF/F) and immediately deep frozen at À208C. Subsequently, chl a was extracted in 90% acetone (Strickland and Parsons 1972) after homogenizing the sample with glass sand on a vortex mixer and then measured spectrophotometrically. The two grazing rates are hereafter referred to as initial grazing rate (start) and middle of the experiment grazing rate (mid-experiment).
Statistical analysis
Prior to analysis, data were checked (using a block design ANOVA) for differences between the four tanks within the open and closed treatments. No such block effect could be detected (ANOVA, P . 0.1 for all response variables), and consequently the tank block factor was omitted from subsequent analyses. To test for overall effects of grazer composition and system openness, the experiment was analyzed using a full factorial two-way ANOVA with the fixed factors ''grazer composition'' and ''connectivity'' (i.e., open and closed rock pools) and their interaction (using STATISTICA 6.1; StatSoft, Tulsa, Oklahoma, USA). To test for grazer richness effects between the singlegrazer levels and the three-and six-grazer levels in the two subsets of the experiment, four planned contrast comparisons were conducted in this ANOVA. First, for the closed systems the single-grazer treatments (A, B, C, D, E, F) were tested vs. the three-grazer levels (ABC, ABD, CEF, DEF); and second, the single-grazer levels were tested vs. the six-grazer level (ABCDEF). The same two planned comparisons were calculated for the initial grazer richness levels in the open systems. This ANOVA was calculated for all response variables (initial grazing rate, mid-experiment grazing rate, final yield of algal biomass). The data for the final yield of algal biomass were log-transformed to achieve homogeneous variances.
To test for grazer identity and specific composition effects in the open and closed treatments separately, two one-way ANOVAS with the fixed factor ''composition'' were conducted. The zero-grazer level was excluded from this analysis, since we were interested in the effect of grazer identity and composition on algal biomass, but not in the effect of grazer presence. Student-NeumanKeuls (SNK) tests were used to test for differences in grazing effects among the six species, as well as among the species mixture compositions. In order to control for Type 1 errors in the multiple SNK tests for three response variables (initial grazing rate, mid-experiment grazing rate, final yield of algal biomass), Dunn-Sidak's test was used to adjust P values (P 0 ¼ 0.017). We calculated net biodiversity effects (DY ) of grazer richness on grazing rates and on the final yield of microalgal biomass, according to Loreau and Hector (2001) . These calculations were separated for the closed and the open set of the communities. A significant net biodiversity effect means that grazer mixtures have higher effects on algae than is expected based upon their effects in the single-species grazer level (Loreau 1998) . To calculate the expected contribution of each species in the three-and six-grazer mixtures (ABC, ABD, CEF, DEF, ABCDEF), we used the mean value of the respective single-grazer replicates (n ¼ 4). To test whether the net biodiversity effect was significantly different from the expected values based upon the monocultures, the DY values of all mixed grazer levels (three and six species levels) were pooled and tested against zero with a two-tailed t test. To test for a difference in net biodiversity effects between the threeand the six-grazer levels, the two groups were compared with a t test. In order to quantify the turnover of species composition in closed vs. open communities during the experiment, we calculated Bray-Curtis dissimilarities between the species compositions and species abundances of the grazer assemblages at the onset and at the end of the experiment. Bray-Curtis dissimilarities vary between 0 (complete similarity) and 1 (no similarity; Krebs 1989 ). We present for each of the initial compositions the mean dissimilarity (6SE) of the final assemblage to start conditions (Table 2) . High dissimilarity between the start and the end composition of grazers in the open systems could be due to both migration and mortality, whereas in the closed systems only mortality could change local dynamics. Differences between the open and closed communities in BrayCurtis dissimilarities were tested by a nonparametric sign test.
RESULTS
Grazer richness effects
Final yields of algal biomass were highest in the closed zero-grazer level and decreased in the presence of grazers (Fig. 1) . Grazer richness and diversity showed a significant effect on grazing in the closed but not in the open systems (Table 1, Figs. 1, 2) . In the closed systems, the three-grazer level (but not the six-grazer level) showed significantly higher grazing compared to the single-grazer level on the mid-experiment grazing rate and final algal yield (see contrasts on Table 1 , Fig.  1b, c) . A significant net biodiversity effect of grazer richness was observed on mid-experiment grazing rate (t ¼À4.15, P , 0.001) and the final yield of algal biomass (t ¼ 3.53, P , 0.01; Fig. 2 ). Mid-experiment grazing rates (Fig. 2b) were significantly higher in the mixtures (three and six species), and final algal biomass (Fig. 2c) was significantly lower than could be expected from the performance of the respective species in the single-grazer level. No increase in net biodiversity effect for any of these two response variables could be observed from the three-grazer level to the six-grazer level (t À0.12, P ! 0.6). For the initial grazing rate, the net biodiversity effect was nonsignificant (t ¼À0.3, P ¼ 0.75; Fig. 2a) . In the open communities, planned contrasts showed a trend for the three-grazer level to be higher in grazing for the mid-experiment grazing rate (Table 1, Fig. 1b ). This effect of initial grazer richness, however, did not persist to the end of the experiment. There was no (significant) lower yield in final algal biomass in the three-grazer compared to the single-grazer level (Table 1 ). Similar to the closed pools, there was no significant grazing effect of initially six grazers present compared to the initial single-grazer level (Table 1) at the mid-experiment grazing rate. No significant net biodiversity effects (DY ) for initial grazer richness could be observed (P ! 0.68 for all response variables; Fig. 2d , e, f).
Grazer identity and composition
Grazer composition showed a significant effect on grazing rates and on final algal yield in closed and open communities (Table 1, Fig. 3 ). The mean grazing efficiency among species was highly variable (Fig. 3) . The results from the Student-Neuman-Keuls tests (Appendix B) indicated a strong effect of species identity for the different grazer compositions on grazing rates and final algal biomass for both the open and closed system (Fig. 3) . Despite temporal dynamics towards homogenization of the whole metacommunity (see Results: Connectivity), the separate ANOVA for the open system shows that initial grazer compositions had significant effects on grazing rates during the course of the experiment (F ¼ 2.43 10,33 , P ¼ 0.03 for initial grazing; F ¼ 12.37 10,33 , P , 0.001; Fig. 3d, e) . Nonetheless, there was no significant effect of initial grazer composition on the final yield of algal biomass (F ¼ 1.71 10,33 , P ¼ 0.12; Fig. 3f ). Among the single-grazer treatments in the closed system, both Palaemon elegans (A) and Littorina littorea (B) showed high grazing for initial and midexperiment grazing rates ( Fig. 3a, b; for SNK tests see Appendix B). Littorina littorea (B) single-grazer treatments also showed the highest grazing for final algal yield (Fig. 3c) . Initial and mid-experiment grazing rates for P. elegans (A) and L. littorea (B), and final algal yield for L. littorea (B) did not differ from the three-species mixtures including these species in the closed system (ABC, ABD, Fig. 3a , b, c; SNK tests, Appendix B). In the open communities, L. littorea (B) showed the highest grazing for mid-experiment grazing rate ( Fig. 3e ; SNK tests, Appendix B). Grazing of these L. littorea (B) single-grazer treatments did not differ from the threespecies mixtures including these species (ABC, ABD; Fig. 3e ; SNK tests, Appendix B). Littorina fabalis (F) showed the lowest grazing for final algal yield in the closed communities ( Fig. 3c ; SNK test, Appendix B). Final yield of algal biomass was even higher with L. fabalis (F) present than in the zero-grazer controls (Fig.  3c) . Among the three-grazer treatments in the closed communities, the compositions ABC and ABD (both containing L. littorea and P. elegans) showed significantly higher grazing for mid-experiment grazing rate ( Fig. 3b ) and final algal biomass (Fig. 3c ). ABC and ABD were also most efficient for mid-experiment grazing rates in the open communities ( Fig. 3e ; SNK tests, Appendix B).
Connectivity
The grazers in the closed communities showed significantly stronger grazing compared to the open communities for initial grazing rate (significant effect of connectivity, Table 1 , Fig.1a) . A significant interaction between connectivity and grazer composition was observed for mid-experiment grazing rate and the final yield of algal biomass (Table 1) . The difference between open and closed systems, and the interaction between connectivity and grazer composition, indicates temporal changes of grazer composition by migration in the open communities. These dynamics are shown by means of Bray-Curtis dissimilarities of local grazer compositions between the start and final assemblages ( Table 2) . Irrespective of the starting assemblage, open grazer communities showed higher dissimilarity compared to closed ones (average dissimilarity of open treatments was three to four times higher than that of closed treatments; nonparametric sign test, Z ¼ 6.65, P , 0.001).
DISCUSSION
Richness and composition effects
Our findings of a significant net biodiversity effect in the closed system seem to be consistent with other studies that found positive net biodiversity effects in closed multitrophic systems. Using an eelgrass system, Duffy et al. (2003) showed that increasing grazer richness decreased algal biomass. The positive effect of consumer richness on consumption rates has also been shown in a microbial food web (Gamfeldt et al. 2005) and in stream-shredder communities (Jonsson et al. 2002) . Although our results seem to resemble those studies, we suggest that the positive net biodiversity effect does not result from a more complete resource use (Tilman et al. 1997) in the mixed-grazer treatments, but from a compensatory effect of the most efficient grazers in those mixtures (compare Fig. 2 and Fig. 3 ). The grazer community that was used in this rock pool system contained two efficient (Littorina littorea, Palaemon elegans) and one weak-grazing species (Littorina fabalis), which suffered high mortality during the course of the experiment. The other three grazers Idotea granulosa, Littorina saxatilis, and Gammarus dubenii showed intermediate grazing ( Fig. 3; Appendix B) . Only the three-grazer mixtures in the closed system showed significantly higher grazing compared to single-grazer treatments, and none of the mixtures showed higher grazing rates or lower algal biomass than the two most effective monocultures (i.e., there was no transgressive over yielding [Fridley 2001 ; compare to our Fig. 3]) . Further, the three-grazer mixtures that contained the two effective species showed significantly higher grazing efficiency compared to mixtures lacking these species (Fig. 3b, c; Appendix B) . This effect was probably even stronger due to the presence of L. fabalis in the mixtures without the two efficient species. This means that grazing was not sustained by grazer richness per se but by two efficient species, which compensate for the less efficient species. The underlying mechanisms for positive effects of species richness on ecosystem processes are often separated into a selection effect (dominance by few species) and a complementarity effect (niche differentiation among species; Loreau and Hector 2001 , Cardinale et al. 2002 , Fox 2005 ). Although we could not test for these mechanisms we suggest that the observed grazing patterns mainly resulted from a selection effect of the two most efficient species. 
The results for the effects of grazer richness were calculated from planned contrasts for the three-grazer (3) and the sixgrazer (6) richness levels vs. the single-grazer (1) level. Contrasts were calculated separately for the closed and open systems. Significant (P , 0.05) results are shown in boldface type.
Our study differs from those of more classical biodiversity-ecosystem function experiments performed in microbial and plant systems (McGrady-Steed et al. 1997 , Hector et al. 1999 . In grazer mixtures, species cannot expand and grow at the expense of other species on a short temporal scale such as in this experiment, and hence the relative abundance among species (at least in closed systems) will not change (except when mortality occurs). When mixtures show the same grazing efficiency as certain single-grazer treatments, this means that efficient grazers can compensate for the presence of less efficient species. Even though an efficient grazer is present in lower abundance as compared to a monoculture, it is still able to control algal biomass. In a way, the high efficiency and dominance of L. littorea even when it is not dominant in terms of abundance (as in the three-species mixtures) is the classical concept of a keystone species (sensu Paine 1966) . The strong effect of species identity and composition in our results are consistent with the findings of Norberg (2000), Duffy et al. (2001) , Emmerson et al. (2001), and O'Connor and Crowe (2005) , which showed idiosyncratic effects of different species in different species richness levels on algal biomass. Our results also suggest that the effects of grazer identity and richness can be strongly density dependent (BenedettiCecchi 2004) , as the densities of individuals of one species (e.g., L. littorea) were higher in the three-grazer species levels compared to the six-grazer level. However, our experimental design does not allow for explicitly testing density-dependent effects. As in natural rock pools (Ganning 1971) , L. littorea was an important part of our rock pool system, and wherever it was present grazing was ensured (compare Fig. 3b, c) . A possible explanation for a 40% grazing rate in the grazer-free controls could be attributed to the presence of micrograzers (which we did not control for in our experiment). Even though not originally considered in the experimental setup, it is clear that predation affected the results of this study. Large-sized P. elegans were observed to consume both Idotea and Gammarus (occasionally even L. fabalis) on several occasions during the experiment, which was also reflected in the final total number of grazers (data not shown). These prey species were all less abundant at the termination of the experiment. It is plausible that this enhanced the dominating effect of L. littorea by reducing the number of grazing crustaceans (lethal direct effect). Further, even when crustaceans survived, P. elegans could have affected grazing by triggering local escape behavior in its prey populations (nonlethal indirect effect; Trussel et al. 2004 ).
The role of connectivity
The important role of grazer composition and identity for regulating algal biomass is apparent also in the open Values are given as mean 6 SE of (a) initial grazing rate (percentage chl a lost), (b) mid-experiment grazing rate (percentage chl a lost), and (c) final algal biomass (lg chl a/cm 2 ) in the closed communities; and of (d) initial grazing rate (percentage chl a lost), (e) mid-experiment grazing rate (percentage chl a lost), and (f) final algal biomass (lg chl a/cm 2 ) in the open communities. Uppercase letters on the x-axis refer to different grazer species in the treatments (see Fig. 2 for species names). system. Effects of initial species composition were present until the midterm of the experiment but vanished at the end. We suggest that this is an effect of metacommunity dynamics, where grazers migrated between the regional and local pools. As seen in Fig.  3f , variances for final algal biomass for the different initial compositions were large in comparison to variances for the grazing rates. This indicates that initial species composition may say little about the total final impact on algal biomass in open systems. However, an imprint of the initial presence of a compensating species was reflected in the significantly higher mid-experiment grazing rate of local communities with L. littorea initially present (Fig. 3d) . Thus the local top-down regulation of algal biomass can, to some extent, depend on initial local grazer species composition. A recent model suggests that both selection and complementarity effects can be produced by the same biological process operating at different scales (Cardinale et al. 2004) , where a complementarity effect on the regional scale is the precondition to produce a selection effect at local scales (Mouquet et al. 2002 , Cardinale et al. 2004 , Loreau 2004 . Ives et al. (2005) showed that in models with two trophic levels, both selection and complementarity effects are responsible for lower resource densities at higher consumer diversity. Because closed experiments are often too small to produce resource partitioning, Ives et al. (2005) concluded that most experiments tend towards detecting selection effects rather than complementarity effects. Such a dominance of selection effects was presumably also realized in our experiment due to the strong effects of two species (L. littorea, P. elegans) and the weak effect of one species (L. fabalis). On a small spatial and temporal scale, we suggest that the loss of local consumer diversity, or the loss of certain consumer species, will have a stronger effect on local ecosystem processes when metacommunity dynamics (immigration and emigration) play a minor role.
The open system of connected pools represented an assemblage of discrete, permanent habitat patches like rock pools and oceanic islands. Hence, it represents a case within the patch-dynamic paradigm, which is one of the theoretical definitions of a metacommunity according to Leibold et al. (2004) . Theoretically, in such a patch-dynamic paradigm local coexistence derives from a competition-colonization trade-off (Tilman 1994) , where dispersal and colonization counteract the competitive exclusion of species. Mouquet et al. (2002) pointed out that the relationship between species richness and productivity in open systems depends on the mechanism of coexistence. We could not take into account the causes of local species richness due to long generation times of grazers and the short experimental duration. Rather, we addressed short-term seasonal effects of the number and identity of grazer species that enter a rock pool in spring when algae start to grow. At first, our findings seem to contradict predictions of a recent model stating that regional processes like dispersal can amplify the biodiversity-ecosystem functioning relationship (Cardinale et al. 2004 ). This model predicts that when dispersal rates are high, the coupling of local communities and the regional pool produces positive local diversity-functioning relationships because local ecosystem processes become a function of the regional diversity (Cardinale et al. 2004) . The assumptions for these results are, however, that the regional species pool has to be large and that there is a differentiation in resource availability among local patches. Neither of these assumptions was valid in our study. The richness of the regional pool was similar to the highest richness level in the local communities in our experiment (six grazers), and the resource availability was similar in all local communities. Therefore, the experimental environment did not allow for different species to be better adapted to some pools than others, hence not mitigating regional coexistence (Leibold et al. 2004 ).
The differences between closed and open systems in our experiment are probably related to the high degree of connectivity in the open system. Theoretical model results suggest that a metacommunity tends to behave like a single large community at high connectivity ). Both the model and empirical data from laboratory experiments (Matthiessen and Hillebrand 2006) show that local richness is highest at intermediate dispersal rates. Because we did not actively transplant individuals in the open system, we manipulated connectivity in a way that reflects the natural stochasticity of dispersal. Therefore, we do not know where our system is located on the scale between low and high dispersal as defined by the model .
Since most natural systems are more or less connected to a surrounding species pool, analyzing the effects of biodiversity on ecosystem functions in the absence of regional processes may be highly misleading (Bengtsson et al. 2002) . Our study shows that migration can alter local processes by changing the composition of local species assemblages. Openness and habitat connectivity are hence important factors to consider when examining both biodiversity-ecosystem function relationships as well as other ecological questions.
